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FRPSRQHQWV VHYHUDOSRO\PHUVDUHRIWHQ LQVHUWHGDVELQGHUV DGGLWLYHVRUDGPL[WXUHV WKDW VHUYHDW LPSURYLQJ WKHLU
SK\VLFDODQGPHFKDQLFDOSURSHUWLHV
7KH VWXGLHV SHUIRUPHG E\ UHVHDUFKHUV >@ RQ FODVVLFDO PRUWDUV DV ZHOO DV RQ FHPHQW PRUWDUV ZLWK FHOOXORVH
HWKHUV DOORZ XV WR FRPSDUH WKHP DQG WR KLJKOLJKW WKHLU UHVXOWV7KXV LWZDV IRXQG RXW WKDW FHOOXORVH HWKHUV &(
GHWHUPLQHDQLQFUHDVHLQWKHVHWWLQJWLPHDQGDPRXQWRIZDWHUUHTXLUHGIRUVWDQGDUGYLVFRVLW\DQGDGHFUHDVHRIWKH
PHFKDQLFDO VWUHQJWKV ,WZDV DOVR IRXQGRXW WKDW WKH LQWHQVLW\RI WKHPHQWLRQHG HIIHFWV GHSHQGVXSRQ WKH OHYHO RI
UHSODFHPHQWRIWKHFHOOXORVHWKHUDWLRRIWKHFHOOXORVHLQVHUWHGLQWKHPL[WXUHDQGOHVVXSRQWKHYLVFRVLW\DVVSHFLILHG
E\WKHSURGXFHU
7KHGHJUHHRI VXEVWLWXWLRQ '6 UHSUHVHQWV WKH DYHUDJH QXPEHU DPRXQW RI VXEVWLWXWLRQ LQ WKH DQK\GURJOXFRVH
XQLW7KHPD[LPXPDPRXQWRI'6LVHYHU\DQK\GURJOXFRVHXQLWKDYLQJWKUHHK\GUR[\OJURXSVWKDWDUHDYDLODEOH
IRU VXEVWLWXWLRQ$Q DGGLWLRQDO IHDWXUH LV JLYHQ E\ WKHPROHFXODU VXEVWLWXWLRQ 06 ZKLFK UHSUHVHQWV WKH DYHUDJH
QXPEHURIUHSODFHGPROHFXOHVFRPLQJLQWRUHDFWLRQZLWKHYHU\DQK\GURJOXFRVHXQLW > @
7KHUHVHDUFKPDGHRQPRUWDUVZLWK &( KDVUHYHDOHGWKHIROORZLQJDVSHFWV
x ,QIUHVKVWDWHWKHODUJHUWKHDPRXQWRI&(DQGWKHODUJHUWKH'6WKHODUJHUWKHDPRXQWRIZDWHUUHTXLUHGDQGWKH
ORQJHU WKH VHWWLQJ WLPH 7KLV FRQFOXVLRQ ZDV DOVR IRXQG E\ - 3RXUFKH] DQG KLV WHDP 7KH\PHQWLRQ WKDW WKH
FHOOXORVH HWKHU GHJUHH RI VXEVWLWXWLRQ LV WKHPRVW UHOHYDQW IDFWRU LQIOXHQFLQJ WKH NLQHWLFV RI FHPHQW K\GUDWLRQ
ZKLOHPROHFXODUZHLJKWJLYHQE\YLVFRVLW\KDVDPLQRULQIOXHQFH>  @
x 7KHPRUWDUZRUNDELOLW\FDQEHLPSURYHGLIWKHSURSHUW\SHDQGDPRXQWRI&(LVXVHG7KHLQFUHDVHRIWKHDPRXQW
RI&(IURP WR GRHVQRWDOWHUZRUNDELOLW\WRR PXFKEXWOHDGVWRLQFUHDVLQJWKHDPRXQWRIUHTXLUHG
ZDWHUZKLFKZLOOILQDOO\KDYHHIIHFWXSRQPHFKDQLFDOVWUHQJWKV>@
x 7KHPHFKDQLFDOVWUHQJWKVRIFHPHQWPRUWDUVZLWKFHOOXORVHHWKHUVDUHPXFKORZHUWKDQWKRVHRIFRPPRQPRUWDUV
)RUWKHSXUSRVHRI H[SHULPHQWDOWHVWVWKHLQYHVWLJDWLRQPHWKRGVXVHGZHUHWKH;5D\GLIIUDFWLRQPHWKRG;5'
WKHVFDQQLQJHOHFWURQPLFURVFRS\PHWKRG6(0 DQGPHWKRGVIRUWKHGHWHUPLQDWLRQRIWKHSK\VLFDODQGPHFKDQLFDO
FKDUDFWHULVWLFVRIWKHPRUWDUV
;5' LV D YHUVDWLOH PHWKRG XVHG WR LGHQWLI\ DQG PDNH D TXDQWLWDWLYH GHWHUPLQDWLRQ RI WKH YDULRXV FU\VWDOOLQH
FRPSRXQGVDOVRFDOOHG³SKDVHV´DQGZKLFKDUHSUHVHQWLQVROLGDQGSRZGHUPDWHULDOV>  @7KHPHWKRGVHUYHV
DWWKHVWXG\RI3RUWODQGFHPHQWK\GUDWLRQSURFHVVHVZKHUHWKH3RUWODQGFHPHQWLVSUHVHQWLQWKHQRUPDOFRQVLVWHQF\
SDVWHDVZHOODVLQFHPHQWEDVHGPRUWDUV7KHUHVXOWVUHDFKHGZLWKWKLVPHWKRGH[SODLQWKHLQFUHDVHRIPHFKDQLFDO
VWUHQJWKVLQWLPHEDVHGRQK\GUDWLRQSURFHVVHV
0HDVXUHPHQWV PDGH ZLWK VFDQQLQJ HOHFWURQ PLFURVFRS\ FRPH WR DGG WR WKH GDWD IRXQG E\ ;5' $ KLJK
SHUIRUPDQFHPHWKRGLQWKHLQYHVWLJDWLRQRIPDWHULDOVWUXFWXUHLWLVGHILQHGE\WKHHDVLQHVVZLWKZKLFKVDPSOHVDUH
SUHSDUHG WKH GLYHUVLW\ RI GDWD UHFHLYHG IURP WKH WRSRJUDSK\ DQG SKDVH FRPSRVLWLRQ RI WKH H[DPLQHG VXUIDFH WR
TXDQWLWDWLYH DQG TXDOLWDWLYH LQIRUPDWLRQ UHJDUGLQJ WKH VDPSOH JOREDO RU ORFDO FRPSRVLWLRQ JRRG UHVROXWLRQ
DVVRFLDWHGZLWKKLJKILHOGGHSWKDODUJHDQGFRQWLQXRXVILHOGRIPDJQLILFDWLRQ>@
7KHGHWHUPLQDWLRQRI WKHSK\VLFDODQGPHFKDQLFDOSURSHUWLHVRIWKHPRUWDUVZDVPDGHDFFRUGLQJWRWKHQRUPVLQ
IRUFHERWKRQIUHVKO\PL[HGDQGKDUGHQHGPRUWDUV7KH\SUHVHQWHGDFRQWLQXRXVHYROXWLRQLQWLPHWKHHIIHFWRIWKH
FHOOXORVHHWKHUVEHLQJZHOOKLJKOLJKWHG
7KH PDLQ SXUSRVH RI WKLV SDSHU FRQFHUQV WKH SRLQWLQJ RXW RI WKH LQIOXHQFH RI FHOOXORVH HWKHU &( LQ SODVWHU
PRUWDUV PDGH ZLWK 3RUWODQG FHPHQW 7KH UHVHDUFK ZDV SHUIRUPHG ZLWK ODVW JHQHUDWLRQ PHWKRGV XQGHUOLQLQJ WKH
FRQWULEXWLRQRIFHOOXORVHHWKHUV &( WRWKHLQFUHDVHRIPRUWDUSK\VLFDODQGPHFKDQLFDOSURSHUWLHV
 0DWHULDODQG0HWKRGV
 0DWHULDO
7KHPDWHULDOV XVHG IRU WKH SXUSRVH RI WKH SUHVHQW UHVHDUFK FRQFHUQLQJ SODVWHU PRUWDU PDGH ZLWK FHPHQW DQG
SRO\PHUV ZHUH FHPHQW DJJUHJDWHV ZDWHU DQG FHOOXORVH HWKHU 7KH FRPSRQHQWV RI WKHPDWHULDOV ZHUH WHVWHG DQG
DQDO\VHGDFFRUGLQJWRVSHFLILFVWDQGDUGVDQGZLOOEHSUHVHQWHGIXUWKHURQ
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x 7KH3RUWODQGFHPHQW&(0 ,  57DEOH  VKRZ WKHWHVWVDQGWKHYDOXHVUHFHLYHGIRUWKLVFHPHQWW\SH
7DEOH  3URSHUWLHVRI 3RUWODQGFHPHQW
'HWHUPLQDWLRQ 9DOXH 8QLWRIPHDVXUH
6WDWHRISUHVHUYDWLRQ XQDOWHUHG 
&HPHQWGHQVLW\  JFP
6SHFLILFVXUIDFH  FPJ
1RUPDOFRQVLVWHQF\ZDWHU  JFHPHQW  FP
x 7KHDJJUHJDWHV ±    PPPDGHXSRIVRUWV
x 7KHZDWHU XVHGIRUPRUWDUSUHSDUDWLRQZDVGULQNLQJZDWHUVDWLVI\LQJWKHUHTXLUHPHQWVLQ65 (1 
x 7KHSRO\PHUDGGLWLYHLQWKHIRUPRISRZGHURIYDULRXVFRQFHQWUDWLRQV   DQG  ZLWKUHVSHFWWR
WKHFHPHQWZHLJKW7KLV LV LQ IDFW WKH &(QDPHG:DORFHO K\GUR[\HWK\OPHWK\OFHOOXORVH IUHTXHQWO\XVHG LQ
PRVWGU\PRUWDUVWRLPSURYHWKHTXDOLW\DQGZRUNDELOLW\RIFHPHQWEDVHGPRUWDUV
7KHPRUWDU UHFLSHV ZHUHSUHSDUHG DQG WHVWHG DFFRUGLQJ WR WKH UHTXLUHPHQWVRI WKH VWDQGDUGV LQ IRUFH JLYHQ LQ
7DEOH  7KH FRQYHQWLRQDO SODVWHU FHPHQW PRUWDU LV PDUNHG 30ZKLOH:DORFHO PRUWDUV DUH PDUNHG DV IROORZV
30:  30:  DQG 30:  
7DEOH  0RUWDUVUHFLSHV
7\SHRIPRUWDU &(0 ,  5 >J@ $JJUHJDWHV >J@ :DWHU >PO@ :DORFHO >J@
30    
30:      
30:      
30:      
 0HWKRGV
7KH;UD\ GLIIUDFWLRQ WHVWV ZHUH SHUIRUPHGZLWK D%UXNHU '$GYDQFH GLIIUDFWRPHWHU LQ WKH DQJXODU ILHOG RI
T   ±  GHJUHHV DW D UDGLDWLRQ RI O   c YROWDJH RI  N9 DQG LQWHQVLW\ RI  P$ LQ D %UDJJ ±
%UHQWDQR VFKHPH 7KH VDPSOHV IRU GLIIUDFWLRQ ZHUH SRZGHU\ REWDLQHG E\ PLOOLQJ ;5' KLJKOLJKWHG WKH
FRPSRVLWLRQ IHDWXUHV UHVXOWLQJ IURPFHPHQWK\GUDWLRQSURFHVVHV DW YDULRXV WLPH LQWHUYDOV7KHGLIIUDFWLRQVSHFWUD
KDYH LGHQWLILHG ERWK K\GUDWLRQ SURGXFWV SRUWODQGLWH HWWULQJLWH DQG WREHUPRULWH DQG VWLOO QRQK\GUDWHGPLQHURORJLF
FRPSRXQGV
)RU WKHSXUSRVHRI WKH LQYHVWLJDWLRQRI WKH VDPSOHPRUSKRORJ\FKDQJHVDWYDULRXV WLPH LQWHUYDOV WKH VFDQQLQJ
HOHFWURQ PLFURVFRS\ ZDV XVHG -(2/ -60  /9 0LFURVFRSH HTXLSSHG ZLWK ('; 2[IRUG LQVWUXPHQWV
VSHFWURPHWHU,1&$  6RIW7KHPLFURVFRSLFDQDO\VLVUHTXLUHVVDPSOHVWKDWFRQGXFWHOHFWULFLW\VRWKDWDOOVDPSOHV
ZHUH FRYHUHGZLWK D JROG OD\HU FODG E\ VSUD\LQJZLWK WKHGHYLFH'HQWRQ9DFXXP ± 'HVN 97KHQ VDPSOHVZHUH
EURNHQDQGWKHDQDO\VLVZDVSHUIRUPHGRQWKHEURNHQVXUIDFH
0HFKDQLFDO VWUHQJWK IOH[XUDO VWUHQJWK DQG FRPSUHVVLYH VWUHQJWK ZDV GHWHUPLQHG RQ SULVPDWLF VSHFLPHQV
[[ PPDFFRUGLQJWR65 (1 >@0HFKDQLFDOVWUHQJWKZDV GHWHUPLQHGDWDQGGD\V
'HWHUPLQDWLRQRIDGKHVLRQZDVSHUIRUPHGDFFRUGLQJWR65 (1 >@7KLVGHWHUPLQDWLRQZDVPDGHDIWHU
 GD\V LPPHGLDWHO\ DIWHU WKH VDPSOHV ZHUH UHPRYHG IURP WKH SODFH RI VWRUDJH 6WUHQJWK ZDV FDOFXODWHG
LQGLYLGXDOO\ZLWKDQDFFXUDF\RI1PP
 5HVXOWVDQG'LVFXVVLRQV
7DEOH  VXPPDULVHVWKHDYHUDJHYDOXHVIRUWKHFRPSUHVVLRQVWUHQJWKLQWKHPRUWDUVXVHGLQWKLVH[SHULPHQW)RU
WKHVWXG\RI WKHUHVLVWDQFH WRFRPSUHVVLRQ VL[SULVPVKDSHGVDPSOHVRI WKHGLPHQVLRQV[[ PPZHUH
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SURGXFHGIRUHYHU\IRUPXODLQDFFRUGDQFHZLWKWKHVWDQGDUGVLQIRUFH,QWKHILUVWVWHSWKHWHQVLOHEHQGLQJVWUHQJWK
ZDV GHWHUPLQHG LQ WKHVH VDPSOHV DQG RQ WKH KDOI SULVPV REWDLQHG E\ WHVWLQJ WKH FRPSUHVVLRQ VWUHQJWK ZDV
FDOFXODWHG7KH DQDO\VLV RI WKHYDOXHV IRXQG VKRZV WKDW DW GD\VRI DJH WZR W\SHVRIPRUWDUV GRQRW UHDFK WKH
PLQLPXPYDOXHRI 1PPPRUWDUVZKHUH:DORFHOZDVDGGHGLQDSURSRUWLRQRIDQG30:  
DQG30:  
7DEOH  $YHUDJHYDOXHRIWKHFRPSUHVVLYHVWUHQJWK
7\SHRIPRUWDU 5F >1PP@
GD\V  GD\V  GD\V
30   
30:     
30:     
30:     
,Q)LJ $UHJLYHQ WKH JUDSKLFDO UHVXOWV IRU WKHFRPSUHVVLRQVWUHQJWKRI WKHPRUWDUV XQGHU LQYHVWLJDWLRQ7KH
GLVFXVVLRQRI)LJ OHDGVWRWKHIROORZLQJREVHUYDWLRQV
x &RPSDULQJ SODVWHUPRUWDU30WRWKHWKUHHSODVWHU:DORFHOPRUWDUVLWLVQRWLFHGWKDWWKHSRO\PHUKDVWKHHIIHFW
RIGLPLQLVKLQJWKHFRPSUHVVLRQVWUHQJWKRIWKHODVWWKUHHPRUWDUVYHUVXV30
x 7KH KLJKHU WKH :DORFHO SHUFHQWDJH LQ WKH PRUWDU IRUPXODH WKH HIIHFW RI GLPLQLVKLQJ FRPSUHVVLRQ VWUHQJWK
EHFRPHVPRUHYLVLEOH DQG WKH FRPSUHVVLRQ VWUHQJWKRI WZRPRUWDUV KDYLQJ  UHVSHFWLYHO\ :DORFHO
GRHVQRWUHDFKWKHPLQLPXP 1PP
x 7KH LQIOXHQFHRI:DORFHOSRO\PHULVYHU\REYLRXVFRPSDUHGZLWK30
7DNLQJ LQWR DFFRXQW WKH VLJQLILFDQFH RI DGKHVLRQ WR WKH VXSSRUW OD\HU LQ WKH SODVWHU PRUWDU ZH VWXGLHG WKH
EHKDYLRXU RIWKHIRXUPRUWDUW\SHVDWGD\VDQGZHHYDOXDWHGWKHUHVLVWDQFHWRDGKHVLRQ )RUWKLVWHVWUHJDUGLQJ
PRUWDU UHVLVWDQFH ZH SUHSDUHG VL[ VDPSOHV DFFRUGLQJ WR 65 (1  ±  >@ 7KH JUDSK LQ )LJ  VKRZV WKH
LQIOXHQFHRIWKH:DORFHO SRO\PHUXSRQWKHUHVLVWDQFHWRDGKHVLRQZLWKWKHIROORZLQJREVHUYDWLRQV
x 7KHFHOOXORVHHWKHUGLPLQLVKHVWKHUHVLVWDQFHWRDGKHVLRQRIWKHPRUWDUVZKHUHLQFOXGHGDVFRPSDUHGWR30
x 7KH KLJKHU WKH FHOOXORVH HWKHU SHUFHQWDJH LQ WKH PRUWDU IRUPXOD WKH VWURQJHU WKH HIIHFW RI GLPLQXWLRQ RI WKH
UHVLVWDQFHWRDGKHVLRQ
)LJ  &RPSUHVVLRQVWUHQJWKDWDQGGD\V
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;UD\GLIIUDFWLRQPHDVXUHPHQWVRIWKHFHPHQWSDVWHVKRZWKHFRPSRVLWLRQUHODWHGIHDWXUHVUHVXOWLQJDIWHUFHPHQW
K\GUDWLRQDWYDULRXVWLPHLQWHUYDOVWKHK\GUDWLRQSURGXFWVSRUWODQGLWHHWWULQJLWHDQGWREHUPRULWHDQGWKHVWLOOQRQ
K\GUDWHGPLQHUDOFRPSRXQGV$IWHUWKUHHGD\VWKHODUJHVWGLIUDFWRJUDPUHIOH[HVFRUUHVSRQGWRDOLWHDQGWREHUPRULWH
JHO :LWK WKH SDVVLQJ RI WKH WLPH LQ WKH K\GUDWLRQ SURFHVV WKH YDOXHV EHWZHHQ WKH WREHUPRULWH SKDVH DQG WKH
SRUWODQGLWHSKDVHGLPLQLVKHGEHWZHHQGD\VDQGDQG DOVREHWZHHQGD\VDQG7KLVFDQEHH[SODLQHGE\WKH
IDFWWKDWLQWKHILUVWGD\VRIK\GUDWLRQWREHUPRULWHRULJLQDWLQJIURPDOLWHLVSUHGRPLQDQWLQDODUJHUDPRXQWWKDQ
EHOLWHZKLFKVWD\VDWWKHRULJLQRISRUWODQGLWHDQGZKLFKIRUPVPRUHVORZO\$IWHUGD\VWKHGLIIHUHQFHEHWZHHQ
WREHUPRULWH DQG SRUWODQGLWH UHGXFHG $IWHU  GD\V WKH GLIIHUHQFH EHWZHHQ WKH WZR FRPSRXQGV LQFUHDVHG DV
WREHUPRULWH HQODUJHG D ORW 7KH SUHVHQFH RI QRQK\GUDWHGPLQHUDO FRPSRXQGV LQGLFDWHV WKDW K\GUDWLRQ SURFHVVHV
RFFXU LQWLPHDQGDUHQRWRYHUDIWHUGD\V7KHFHPHQWFRQWLQXRXVK\GUDWLRQMXVWLILHVWKHLQFUHDVHRIWKHYDOXHVRI
PHFKDQLFDOVWUHQJWKVLQWLPH
7KHGLIIUDFWLRQVSHFWUDRIWKHPRUWDUVDPSOHVLGHQWLILHGWKHPDLQFRPSRXQGVRIWKHDJJUHJDWHV)LJ RIYHU\
KLJKLQWHQVLW\FKORULWH LOOLWHPXVFRYLWHDQGTXDUW]$WWKHVDPHWLPH WKHGLIIUDFWLRQVSHFWUDKHOSHGLGHQWLI\QRQ
K\GUDWHGPLQHUDOFRPSRXQGVDOLWHDQGK\GUDWHGPLQHUDOFRPSRXQGVFDOFLXPDQGDOXPLQLXPK\GUDWHGR[LGHVLQ
)LJ'LIIUDFWLRQVSHFWUD RI305HIOH[HVRITXDUW]PXVFRYLWHFDOFLXPDQGDOXPLQXPR[LGHVDQGDOLWH
)LJ  5HVLVWDQFHWRDGKHVLRQDWGD\V
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)LJ'LIIUDFWLRQVSHFWUDRI30:5HIOH[HVRISRUWODQGLWHEHOLWHHWWULQJLWHDOLWHWREHUPRULWHTXDUW]EURZQPLOOHULWHJ\SVXPDQG
FDOFLXP  DOXPLQLXPR[LGHV VFUHHQ GXPS
WKH FHPHQW )LJ ZKRVH UHIOH[HV KDYH D ORZHU LQWHQVLW\ ,W \LHOGV WKDW;UD\ GLIIUDFWLRQPHDVXUHPHQWV DUH QRW
UHFRPPHQGDEOHIRUPRUWDUVWKH\DUHUHFRPPHQGHGRQO\IRUWKHFHPHQWVOXUU\ZKHUHDPRUHDFFXUDWHLGHQWLILFDWLRQ
RI WKH PLQHUDO SKDVHV LV SRVVLEOH QRQK\GUDWHG PLQHUDO SKDVHV QHZ K\GUDWHG PLQHUDO SKDVHV DQG QRQK\GUDWHG
PLQHUDOFKHPLFDOFRPSRXQGV
6(0 PHDVXUHPHQWV FRPH WR FRPSOHWH WKH LQIRUPDWLRQ UHFHLYHG ZLWK ;5' 7KXV LQ WKH FHPHQW VOXUU\ ZH
LGHQWLILHG K\GUDWLRQ FRPSRXQGV DW  GD\V  GD\V DQG  GD\V $IWHU  GD\V )LJ  D D FRQWLQXRXV PDWUL[
GHWHUPLQHGE\WKHRFFXUUHQFHRIWKHWREHUPRULWLFJHOVDQGHWWULQJLWHFDQEHVHHQ)LJ  D DQG EWKHPDWUL[EHLQJLQ
)LJ 0RUSKRORJ\RIWKHFHPHQWVOXUU\DW D GD\V E  GD\VDQG F GD\VPDJQLILFDWLRQ [
)LJ  1HHGOHRIHWWULQJLWHD PDJQLILFDWLRQ[DQGE PDJQLILFDWLRQ [
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WKH IRUP RI QHHGOHV 3RUWODQGLWH ZDV DOVR LGHQWLILHG EXW LQ VPDOO TXDQWLWLHV DV WREHUPRULWLF JHO LV LQ WKH ODUJHVW
DPRXQWV$IWHUGD\V)LJ EFUDFNVGXHWRK\GUDWLRQKHDWRFFXUDVH[RWKHUPDOK\GUDWLRQUHDFWLRQVWDNHSODFH
7KHPDWUL[LVPRUHFRQWLQXRXVPDGHXSRIWREHUPRULWHZLWKSRUWODQGLWHLQVHUWLRQVZLWKZHOOGHILQHG FRQWRXUV$W
GD\V)LJ FDPRUHFRPSDFWDQGPRUHFRQWLQXRXVPDVVRIDODUJHUGHQVLW\WKDQWREHUPRULWHLQWKHVKDSHRI
ULSSOHGIRLOVFDQEHPHW
,Q)LJ DDQGE RQHFDQVHHWKHPDWUL[RIWKHSODVWHU PRUWDU30DWGD\VZLWKYDULRXV PDJQLI\LQJ LPDJHV
[ DQG [ 7KH PRUSKRORJ\ RQ YDULRXV VFDQQLQJ VXUIDFHV KLJKOLJKWHG WKH PDWHULDO QRQXQLIRUPLW\ DV
GLIIHULQJDUHDVZHUHYLVLEOHLQWKHVDPSOH7KHDUHDVFRUUHVSRQGWRWKHYDULRXVFRQVWLWXHQWVRIWKHFHPHQW RFFXUULQJ
DIWHU WKUHHGD\VIURPPL[WXUHSUHSDUDWLRQ$JJUHJDWHVDQGK\GUDWHGPLQHUDOFRPSRXQGVHWWULQJLWH ILJ  DDQGE
DQGWREHUPRULWHFDQEHIRXQGLQWKHVDPSOHXQGHUDQDO\VLV
7KH6(0 PHDVXUHPHQWVRIWKHPRUWDUVDWGD\VDQGZLWKYDULRXVPDJQLILFDWLRQVKLJKOLJKWHGWKHWREHUPRULWH
IRUPLQJ D FRPSDFW DQG FRQWLQXRXVPDVV WKH HWWULQJLWH LQ WKH IRUP RI QHHGOHV WKH SRUWODQGLWH ZLWK ZHOO GHILQHG
FRQWRXUVDVZHOODVRWKHUQHZIRUPDWLRQVFDXVHGE\WKHSUHVHQFHRIVDQGDQGLQWKHFRPSRVLWHPDWHULDO7KH6(0
PHDVXUHPHQWV SRLQW RXW WKH K\GUDWHG DQG QRQK\GUDWHG PLQHUDO FRPSRXQGV IRUPHG LQ WLPH DV ZHOO DV WKH HIIHFW
FDXVHGE\WKHLQWURGXFWLRQRIWKHFHOXORVHHWKHUVLQWKHSODVWHU PRUWDU
7KH ILJXUH  VKRZ WKDW WKH SRO\PHU ILQGV D SODFH DURXQG WREHUPRULWH DURXQG WKH WREHUPRULWH JHO FRYHULQJ
HWWULQJLWHDQGPDNLQJWKHSRO\PHUORRNOLNHDVSLGHUZHE:DORFHOLVDZDWHUGLVVROYLQJSRO\PHUZKLFKGLVVHPLQDWHV
WKURXJKRXWWKHPRUWDU
)LJ  0RUSKRORJ\RI30DWGD\V D PDJQLILFDWLRQ [܈L E PDJQLILFDWLRQ[
)LJ  3UHVHQFHRI :DORFHO LQ PRUWDUV D 30:  DQGE 30:  DW GD\VPDJQLILFDWLRQ [
)LJ  DDQGE 3UHVHQFHRIHWWULQJLWHLQ30DW GD\VPDJQLILFDWLRQ[
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 &RQFOXVLRQV
)ROORZLQJWKHWHVWVRQFHPHQWPRUWDUVZLWKFHOOXORVHHWKHU DGPL[WXUHVZHFDPHWRWKHIROORZLQJFRQFOXVLRQV
,QIUHVKO\PL[HGVWDWHWKHKLJKHUWKHDPRXQWRIFHOOXORVHHWKHUXVHGDQGWKHKLJKHUWKHGHJUHHRIVXEVWLWXWLRQWKH
PRUHTXDQWLW\RIZDWHUDQG ORQJHUVHWWLQJWLPHDUHQHHGHG
7KHPRUWDUZRUNDELOLW\FDQEH LPSURYHGLIWKHULJKWW\SHDQGDPRXQWRIFHOOXORVHHWKHULVXVHG
7KHPHFKDQLFDOVWUHQJWKVRIWKHFHPHQWPRUWDUVZLWKFHOOXORVHHWKHUVDUHORZHUWKDQWKRVHRIFRPPRQPRUWDUV
WKRXJKZLWKLQZHOOGHILQHGSHUFHQWDJHVWKH\UDQJHZLWKLQWKHOLPLWVVSHFLILHGLQQRUPDWLYH
7KH HYDOXDWLRQ RI WKHPHFKDQLFDO VWUHQJWKV DW   DQG  GD\V SRLQWV RXW DQ LQFUHDVH LQ WLPH RI WKH VWUHQJWK
YDOXHVGXHWRWKHSHUPDQHQWO\RFFXUULQJK\GUDWLRQSURFHVVDVVHHQZLWK ;5'DQG6(0
3RO\PHUVUHGXFHPHFKDQLFDOVWUHQJWKVYDOXHVEXW LPSURYHRWKHUSURSHUWLHVVXFKDVLQFUHDVHRIZDWHUUHWHQWLRQLQ
WKHVWUXFWXUHE\PRGLI\LQJ K\GUDWLRQG\QDPLFV
7KHFRQWLQXDWLRQRIWKHWHVWVDQGH[SHULPHQWDOSURJUDPLVSURSRVHGIRUIXUWKHUZRUNSUHVHUYLQJWKHIRUPXODHDQG
DGGLQJ WKH OLPH DGPL[WXUH WKDW FRXOG UHGXFH WKH QHJDWLYH LQIOXHQFH RI WKH SRO\PHU XSRQ PRUWDU PHFKDQLFDO
VWUHQJWKV
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